Background: Knowledge syntheses that use a realist methodology are gaining popularity. Yet, there are few reports in the literature that describe how results are summarised, shared and used. This paper aims to inform knowledge translation (KT) for realist reviews by describing the process of developing a KT strategy for a review on pathways for scaling up complex public health interventions.
Background
Knowledge created through application of the scientific method requires effort to translate into action. This process, which involves identifying who (e.g. healthcare providers, public health professionals, government decision-makers) potential knowledge users might be and how they might be involved in the process, is referred to as knowledge translation (KT). A commonly cited definition of KT is "a dynamic and iterative process that includes synthesis, dissemination, exchange and ethically-sound application of knowledge to improve health, provide more effective health services and products, and strengthen the health care system" [1]. The science of KT has developed significantly over the past two decades in response to growing demand for ensuring research findings are used to inform decision-making in clinical, organisational and policy contexts [2] . Theoretical frameworks exist that help to explain the knowledge-to-action process [3, 4] and applied research has been performed to understand the most effective ways to achieve desired KT outcomes in public health [5] , healthcare [6, 7] and public policy [8] .
A key part of KT that has been studied is knowledge synthesis or "the contextualization and integration of research findings of individual research studies within the larger body of knowledge on the topic" [1]. Although most syntheses will proceed through similar stages (e.g. form review team, formulate question, search and screen evidence, etc.), specific methods and data will be used depending on the research questions and intended use [9, 10] . For example, aggregative reviews may collect and combine quantitative data from primary studies in order to test hypotheses and make cause and effect statements about intervention effectiveness (i.e. what is the effect of X on Y?) [10] . Configurative reviews may collect, organise and interpret different types of data (qualitative, quantitative) in order to answer questions that help understand experiences and meanings, and generate theory about the world (i.e. what do we know about X and Y?) [10] . Realist reviews may aggregate and configure data to offer explanations about how an intervention works in particular contexts (i.e. what works for whom, in what circumstances, in what respects and how?) [10, 11] . Realist reviews, in particular, can be used by decision-makers to gain deep understanding about complex social interventions that can be used when planning and implementing national, regional or local level programmes [11] . To do so, realist approaches focus on understanding the contexts (i.e. circumstances that surround the implementation of a given intervention or phenomena), mechanisms (i.e. underlying processes that are sensitive to context and influence outcomes) and outcomes (i.e. effects that occur over time) [11] [12] [13] [14] . Context, mechanism and outcome (CMO) configurations explain how specific actions interact with context, which in turn activate specific mechanisms and lead to specific outcomes.
The availability of findings from realist reviews, or any type of knowledge synthesis, does not assure that the intended benefits will be achieved or that knowledge-users will use the findings [15, 16] . Researchers employing co-creation approaches (e.g. integrated knowledge translation, community-based participatory research) report that research is more likely to be used in health systems by knowledge users [17] . However, the empirical knowledge base does not offer any clear guidance about the extent to which use extends beyond those involved in co-production processes, how knowledge users are actively engaged in dissemination planning, or the extent to which engagement actually leads to use. Strategies are required to address barriers to research use, such as access, timeliness, user-friendliness and relevance of evidence [8, 18] , faced by decision-makers. In order to overcome such barriers, researchers have examined ways to effectively package the results from systematic reviews of intervention effectiveness to meet the needs of patients [19] [20] [21] , healthcare professionals [22] [23] [24] and policy-makers [25] . For example, decision support aids and plain language summaries have been found to support the uptake of systematic review findings by patients and providers, respectively [21] . Similarly, we know that health system managers and policy-makers prefer to receive the findings of systematic reviews in the form of evidence briefs that present key messages and findings up front [26] .
In general, there is some empirical evidence to guide decisions about the KT strategy for systematic reviews of effectiveness targeting healthcare professionals, policymakers and senior managers [27] . This evidence includes understanding about who the knowledge should be transferred to, by whom, how, and with what effect [27] . This understanding can inform the development of any KT strategy. However, the literature is silent on whether or how to tailor such guidance for different types of reviews and on the influence of tailoring on use. Reviews differ from one another in terms of purpose, methods and nature of findings. Realist reviews are unique in that the aim is to develop explanatory insight (i.e. theory) to explain how an intervention works in practice, for whom and in what contexts [10, 11] . The broad scope of realist reviews will often require describing, analysing and synthesising a diverse and expansive range of document types (e.g. peer-reviewed research, administrative data, annual reports, legislative documents, transcripts) [28] . Although quality standards for reporting realist review findings are available [14] , these standards do not explain how to translate theory-based findings for knowledge users. This paper aims to inform the development of KT for realist reviews, especially in supporting the intended influence on policy and practice. Members of the authorship team (CW, BR, LS) completed a realist review on pathways for scaling up complex public health interventions [29] , and expanded the study by developing a KT strategy for the review. Discussion about KT took place early on in the review process. However, as findings started to emerge, it became clear that (1) the participatory approach was not sufficient to support use, and (2) existing KT frameworks did not provide sufficient guidance for tailoring the results. A strategy was needed to translate the findings of the realist review for use by different knowledge user groups. The focus of this paper is on the KT strategy -both the development process and the products.
Realist review on scaling up
Despite much success, many public health interventions fail to reach those most in need. This is particularly so for complex public health interventions, including in chronic disease prevention, that involve multi-component and multi-level efforts tailored to the contexts in which they are delivered [30] . A realist review was undertaken to understand how and under what conditions complex public health interventions may be scaled up to benefit more people and populations [29] . Scaling up refers to the process of improving coverage of and equitable access to innovations with demonstrated effectiveness on a smaller scale [30, 31] . The realist review focused on three cases of successfully scaled up interventions in order to understand pathways for scaling up. A systematic search for published and grey literature related to each case was carried out. Relevant literature informed the creation of CMO configurations, which were then compared, contrasted and interpreted alongside the review's programme theory and diffusion of innovation theory. The synthesis process was highly participatory, engaging knowledge users and those with content and methods expertise. Engagement strategies with experts and knowledge users involved ongoing email communications and periodic teleconferences over the course of the study, and an in-person workshop.
The review found that four core mechanisms are commonly activated when scaling up complex public health interventions, namely awareness, commitment, confidence and trust. The mechanisms were activated by actions to renew and regenerate interventions, and documenting success. Specific actions included building partnerships, conducting evaluations, engaging political support and adapting funding models, all of which interact with contextual conditions. Resulting scaling up outcomes were the engagement of new communities, new or amended legislation, or adding new funding partners. Figure 1 is an example of one CMO configuration that also highlights the complexity of realist review findings. The example illustrates how the mechanism of commitment was activated by efforts to design a community succession plan within a context of long-standing poverty and high rates of high-school non-completion, eventually leading to a project focused on renewing and regenerating the community. The realist review advances understanding of the practice and theory of scaling up complex interventions by demonstrating that practitioners may benefit from a number of coordinated efforts, including conducting or commissioning evaluations at strategic moments, mobilising local and political support through relevant partnerships, and promoting ongoing knowledge exchange in peer-learning networks.
Methods
Description of KT strategy development Figure 2 illustrates the approach to KT strategy development. It was highly participatory, with members of the realist review's knowledge user panel working closely with the research team to complete the three main activities, and translate them into the two components of the KT strategy. The approach was also informed by a subset of KT frameworks with relevance to public health [32] [33] [34] [35] [36] [37] [38] . Common elements among these frameworks (e.g. the importance of considering context given that specific factors can support or work against knowledge to action processes in different settings or circumstances) are reflected in the activities and components described below.
International meeting
The initial step was an international meeting held in Toronto, Canada, that focused on scaling up cancer and chronic disease prevention interventions for population health impact. The idea for the in-person meeting came from knowledge users participating in the realist review who were interested in learning from each other about scaling up through practical examples. The objectives were to (1) compare and contrast preliminary findings from the review with knowledge user experiences; (2) refine KT plans for study findings (i.e. the focus of this paper); and (3) identify additional scaling up initiatives that may be promising to study as natural experiments.
A strategic mix of Canadian and international research, policy and practice leaders, with diverse experiences in scaling up cancer and chronic disease interventions were invited to participate in the meeting. Twenty-four individuals participated, including knowledge users with interest in the realist review results (n = 10), academics with expertise in scaling up and/or realist review methods (n = 8), and review team members (n = 6). Four international participants attended via videoconference. The 1-day meeting agenda (Additional file 1) included a panel discussion, presentations, small group work and facilitated large group discussions. A more detailed description of the international meeting is available in the full meeting report [39] .
Literature review
A targeted review of the literature was carried out following the meeting. The goal was to identify at least a subset of papers that focused specifically on understanding how to optimise the impact of realist reviews. Keyword searches were conducted in Scopus, Web of Science and PubMed. Searches combined terms related to KT ("knowledge utilization/uptake/exchange/implementation", "use of research findings", "research utilization") and realist reviews ("realist synthesis/evaluation", "rapid realist review"). Members of the research team also nominated papers. Relevant papers were considered those that identified and described specific strategies (products, activities, approaches) used (or proposed) to translate realist review findings into action. One team member screened titles and abstracts as searches were completed. A different team member retrieved the full text for 33 articles and assessed them for relevance. Four articles were deemed relevant and, from these, data were extracted on details related to KT strategy.
Consultations with knowledge users
Discussion from the international meeting and findings from the literature review informed consultations with knowledge users to learn more about their KT needs and preferences. The interviews did not explore views about the KT strategy for realist reviews more generally. Three individuals that attended the international meeting and that represented key knowledge user organisations were invited and participated. The consultations were semi-structured and took place on the telephone. Topics explored included (1) primary audiences for the realist review within their organisation and findings most pertinent to them; (2) key factors (e.g. individual characteristics, organisational conditions) that might influence use of the review results; (3) preferences for KT activities; and (4) use of realist methodology to explore patterns and pathways for scaling up population interventions. The full set of questions is available in Additional file 1. One member of the research team conducted the consultations and made extensive notes during each call. The consultations were not audio-recorded or transcribed. Instead, a summary of each consultation was completed and sent to each consultee to confirm that their ideas were captured accurately.
Results
Contributions to the KT strategy from each activity in the planning process are summarised below. The KT strategy, which includes a planning framework and KT activities tailored to meet the needs of specific knowledge user groups, is also described.
International meeting
The meeting discussion pertaining to KT plans for the realist review on scaling up reflected four main areas. First, different knowledge user groups that were represented at the meeting (e.g. government and non-government organisations) were interested in different findings from the review. For example, one organisation was particularly interested in discussion about how to make scale up happen given their mandate to fund projects that might be scaled up. Another organisation expressed interest in learning about the role of networks within communities engaged in scale up initiatives. Second, knowledge users expressed interest in learning about the findings of the review through a KT strategy tailored to their needs and preferences. Several potential target audiences for the review's results were identified (beyond the knowledge users in attendance at the meeting), including specific characteristics of each audience helpful in tailoring KT to meet their needs. These characteristics include preferences for specific KT activities, appropriate engagement strategies and timing of dissemination efforts, as well as value placed on establishing personal relationships with intended knowledge users. Third, there was acknowledgement among meeting participants (researchers and knowledge users) that KT for realist reviews is not well understood, and could be advanced by sharing the experience of developing a KT strategy for the realist review with others. Fourth, actions arising from the meeting included seeking further understanding about KT strategies for realist reviews from published literature as well as the KT needs and preferences of potential knowledge users.
Review of the literature
Of the four papers reviewed in-depth, two were realist reviews, one was a protocol for a realist review, and another focussed on describing rapid realist reviews (i.e. a realist approach to knowledge synthesis that emphasises producing a time-sensitive product responsive to policy-makers' information needs). Specific types of KT activities identified in the papers included healthcare planning frameworks and tools to support decisionmakers [40, 41] , publications for academic and lay audiences [41] , conference presentations [41] , tailored workshops and presentations for knowledge users (e.g. policy-makers) [41, 42] , and knowledge brokering to understand policy and academic perspectives and develop recommendations that are sensitive to local contexts [43] . Consistent with realist methodology, each paper described knowledge user engagement throughout the review process. The included papers articulated the aim of the KT strategy in different ways. Two papers indicated that their KT efforts would help them achieve goals related to the purpose of the research [41, 43] . One paper was more specific in how their findings would be used, stating that findings would inform the development of a new intervention [40] . The methodological paper identified several practical considerations for enabling KT for realist reviews such as engaging knowledge users with demanding time constraints (e.g. agency or government staff) in a reference group rather than an active member of the synthesis team [43] . Data extraction from the four papers is available in Additional file 1.
Consultations with primary knowledge users
The input received from knowledge users provided specific guidance for developing tailored KT activities for the scaling up review and preferences for KT associated with realist reviews in general. A focus on learning about key findings related to context was a common theme across the consultations. This includes identifying challenges (e.g. poverty, labour disruptions) that different groups may face when implementing programmes and recognising that these challenges may overshadow mechanisms. One knowledge user specifically noted the importance of identifying the preferences of senior managers in light of contextual factors that may impede the usability of the results. This could include preferences for when to disseminate results to avoid peak organisational times (e.g. fiscal year end) or what key messages to relay in order to emphasise how the results could further action and policy.
Another common theme across the consultations was the preference for findings that are action oriented. The knowledge users expressed interest in receiving review findings in the form of actions they can take to advance specific goals in a scaling up process. They expressed keen interest in the actions outlined in the realist review and not the mechanisms that relate to underlying processes. Actions were considered practical and could be used to inform their investments and planning. Examples of actions from the review included commissioning external evaluations, adapting a funding model to engage community-based organisations, and developing mergers between existing organisations with shared objectives.
Input received from knowledge users about tailoring KT activities included preference for evidence briefs as a KT product, particularly in contexts with high staff turnover and where practical guidance was valued. Other preferences included facilitated group discussions or presentations that describe study findings and provide opportunity for programme staff and managers to ask questions. Combining a presentation with an evidence brief was suggested as being particularly useful.
Knowledge users also explained that the realist methodology and terminology may not be well understood by practitioners and should be avoided in dissemination efforts. A suggestion to address this was providing a rubric with key terms along with any results.
KT strategy
Results from the three activities described above were integrated into a KT strategy for the realist review on scaling up. The KT strategy has two components, namely a planning framework and a set of KT activities tailored to knowledge user needs. The KT planning framework is presented in Box 1; it includes a set of KT principles and components intended to support the development of tailored KT activities that meet the needs of specific knowledge user groups.
Initial priority for using the framework was with three knowledge users who were most actively engaged in the realist review and the KT planning process. Table 1 represents an illustrative example of how this was done for one knowledge user group by using the input received during their consultation. The example highlights how tailored KT activities address the needs of three particular audiences with whom the knowledge user interacts. The planning framework helped the knowledge users identify the potential target audiences for the review's findings, as well as key messages and KT products most appropriate for each.
Discussion
We described development of a KT strategy for a realist review on scaling up complex public health interventions. Our approach to developing the strategy, as well as the strategy itself, was an extension of the original study and emerged as the study team learned about the knowledge needs and learning preferences of different knowledge user groups. The process included three main activities, namely an international meeting, a literature review and consultations with knowledge users. Insight gained from each of these activities culminated into a KT strategy consisting of a planning framework to support development of tailored KT activities that meet the needs of different knowledge user groups. The experience we document and share through this paper represents a practical contribution to the field of KT. Most notably, our experience highlights the importance of making KT explicit and the value of participatory approaches in KT planning. This paper also provides guidance about how to tailor findings from realist reviews to specific knowledge users.
Not necessarily unique to realist reviews, our experience demonstrates the importance of making KT planning tasks explicit from the outset, while maintaining openness to adapting plans [44] . Early discussions about KT helped elicit rich perspectives from both researchers and knowledge users about the KT strategy. As the review progressed and findings emerged, the KT strategy became formalised. It helped to have distinct steps that drew in practical experience (e.g. international meeting, consultations with knowledge users), and information from the KT literature. Our experience is consistent with other literature that found integrating and translating the insights from specific planning steps helped produce practical output [40] [41] [42] [43] such as the KT planning framework and its application in the table of tailored KT products and activities.
The value of participatory approaches in KT planning is also apparent from our experience. This insight emerged through a series of interactions with knowledge users, throughout the completion of the realist review Using a variety of KT activities supports the uptake of research findings across the public health system.
Main components:
Target audiences -Broad categories of people, as well as specific individuals, organisations and networks within these, to whom KT activities are targeted.
Key messages -Specific pieces of knowledge, as well as their sources, arising from research that are meaningful and relevant to target audiences.
KT activities -Approaches and actions (e.g. products, processes, events and strategic communications) that communicate key messages to target audiences, and facilitate their interpretation and use.
Outcomes -Anticipated effects of KT strategy and activities relative to specific audiences. Used to devise an evaluation plan that details specific evaluation questions, measures and methods.
itself, and the KT planning process. The ability of knowledge users to identify such diverse and nuanced needs seemed to grow as engagement progressed. It may be that synergy accumulated among the research team through on-going successful collaboration, thus increasing the quality of outputs and outcomes of engagement over time [17] . While the use and benefits of participatory processes in health research are well-known [45, 46] , the added value of engagement in specific stages of completing a realist review, including KT strategy development, are not specifically addressed in the research literature. Research related to the qualities of collaborative working (e.g. reciprocity, equality of partners) in co-produced research studies that support knowledge generation and translation may be a helpful starting point [47, 48] .
More specific to realist reviews, we learned that findings need extensive tailoring, not only for different organisations, but also for different audiences within each organisation. For example, one organisation's preferences for tailoring results included ensuring key messages 'stick' within the organisation amidst high staff turnover by embedding key messages in new staff training. Another organisation preferred that KT messages be tailored by keeping in mind a recent organisational shift from knowledge generation to better utilisation of existing evidence. Programme staff from knowledge user organisations would benefit from findings to support them in implementing or evaluating efforts to scale up knowledge gained from past complex initiatives, whereas senior managers would benefit more from learning about policy implications. The detailed and diverse needs expressed by our knowledge users may also be a result of the nature of findings from realist reviews. The complexity of realist review findings prompted considerable thought about what was needed, by whom, when and why. Also specific to realist reviews was a very strong preference for action-oriented findings. We learned from the meeting and interviews that knowledge users are not interested in the theory building that is central to realist reviews. It became clear that a KT strategy should focus on findings that guide actions of knowledge users, including the contextual conditions under which actions are likely to be most successful [42, 43] . The specific mechanisms triggered by actions and changes in context were not considered as useful to the knowledge users involved in the realist review. Technical or realist jargon must also be avoided in messages. These findings reinforce what is known about effective KT [49, 50] , extending insights to realist reviews.
Limitations
This paper draws on the experience of one research team in integrating different forms of knowledge to create a KT strategy for a realist review. While it is well known that knowledge user differences need to be borne in mind when planning KT, this paper provides a practical example of how this can be done. The approach was applied to a realist review on scaling up complex interventions; using the approach with other topics would help to discern its transferability. Implementing and evaluating the influence of the KT activities is also needed to understand the effectiveness of the approach to KT planning.
Conclusion
This paper begins to fill a gap in knowledge about KT for realist reviews and provides practical guidance for those engaged in scaling up complex interventions in public health. Future research might build on this work and explore the usefulness of realist reviews, including preferences of specific knowledge user groups (e.g. government policy-makers) for receiving the findings. Additional application and adaptation of our approach with other topic areas, by different teams, and in different contexts will help to discern its utility. An important next step is implementation and evaluation of the KT strategy. Availability of data and materials Data sharing is not applicable to this article as no datasets were generated or analysed during the current study.
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